Ultraviolet radiation-induced lethality and repair of pyrimidine dimers in fish embryos.
Pimephales promelas (fathead minnow) embryos were used to show a correlation between induction of pyrimidine dimers in DNA and embryo death. Embryo killing was measured by a lack of heart-beat and blood circulation at 48 h post-ultraviolet radiation (UVR). When the embryos were exposed to various doses of UVR from a FS-40 sunlamp followed by exposure to photoreactivating light (PRL) (320-400 nm), the number of pyrimidine dimers decreased significantly. The photorepair of dimers was accompanied by a substantial increase in embryo survival. When embryo killing was examined as a function of the number of dimers present, dimers were identified as a major lesion involved in UVR-induced killing in these fish embryos. This in vivo study on photoreactivation treatment of fish embryos shows a direct association between UVR-induced pyrimidine dimers and embryo killing. In addition, when embryos were held in the dark for 9 h after UVR, 50% of the dimers were removed by excision repair.